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1. I N T ROD U C T ION
One of the strongest arguments for the use of a computer on
a particular task is its ability to perform a large number of com-
putations in a relatively short period of time. However, a computer
can in some cases produce such a wealth of information that keeping
track of the input data and the resulting answers becomes extremely
difficult. Deter-mining whether or not a given combination of input
variables has been run and what answers were produced if they were
run, may be practically impossible. A similar situation arises when
sets of information are collected from experimental work or a liter-
ature search.
A solution to this problem is to list the input data and the
needed answers on a data card as each run is made, and to sort the
resulting deck in a systematic manner, such that any particular card
may be easily located. The program described he're performs such a
sorting operation. Treating the information on each data card as a
row in an array, it arranges these rows in the order of increasing
algebraic values of the elements in columns and considers each column
to the right subordinate to the column to the left (analagous to the
listing of names in a telephone book).
The data on each card can be rearranged to conform to any
desired format. An important feature of the 'program is that it can
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be used to sequence and list a data deck of practically unlimited length.
With minor modifications the program can be also made to alphabetize a
list of words or names.
The report is arranged according to the standards of Ship
Design, Division Instruction 10462 of the Bureau of Ships, United States
Navy.
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2. IDE N T I FIe A T ION
A. TITLE: Sort and Merge Program
B. BRIEF DESCRIPTION: The program will sort a deck of data cards
into increasing algebraic numerical order. It will, if so re-
quested, rearrange the sequence of the data on each card and/or
ignore any given columns"
The program consists of three parts:
1. Main Program: It handles the input of cards in groups of
50, the printout of final data, and the rearrangement of data
sequence on cards.
2. Subroutine SORT: It sorts an array into increasing
algebraic numerical order from top to bottom and from left to
right.
3. Subroutine MERGE: Cards are input in groups of 50. This
subroutine merges each group of 50 into those previously
sorted.
C. 1. AUTHOR: Bruce A. Bott
2. DATE: June 1966
D. CODE: Fortran II
E. MACHINE: GE 225
F. ESTIMATED RUNNING TIME: Maximum of 2 minutes per 50 cards.
248.17
3, PUR P 0 SEA N D MET HOD
A. DESCRIPTION OF THEORY:
-4
Beginning with the extreme right column of the array to be
sequenced, the program compares each element in the column with the
element directly below it. If the upper element is found to be
algebraically smaller than the one below, no change in the order of
the rows is made. If the lower element is found to be smaller, the
two complete rows in the array are interchanged. The program moves
down the right column repeating this process for each element. The
same column is checked over and over until the program can move down
the entire column without having to interchange any rows. After this,
the sequencing of the array with respect to the next column to the ,
left is performed. The sorting process is considered completed when
all the columns in the array have been operated on in this manner.
An example of this procedure as applied to a small array appears below.
Final array
After sorting after sorting
After sorting with respect to with respect to
wi th respec t to the next column the utmost left
the right hand to the left column
Given Array column (2nd column) (lst column)
4 3 5 2 1 -1 2 -1 1 2 -1 1
2 2 1 2 2 0 2 1 -1 2 1 -1
2 2 0 2 2 1 2 2 0 2 2 0
2 -1 1 2 -1 1 2 2 1 2 2 1
2 1 -1 4 3 5 4 3 5 3 4 5
3 4 5 3 4 5 3 4 5 4 3 5
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The systematic arrangement of the rows in the final array
greatly facilitates locating a row with some specific data. The
advantage of such a systematic arrangement may not be very apparent
for the small example shown; for larger arrays, however, such as that
of the problem in the Appendix, the saving in time and effort is very
pronounced.
The array sizes specified in the program limit the sorting
process to 50 rows at a time. If it is desired to sort more than 50,
a merging routine is used. The first 50 sequenced rows are stored on
tape while the next 50 are sequenced. The first rows in each group
are sequenced and the first one is stored on a second tape. One at a
time, the rows in these two groups are compared until all 100 rows
have been stored on the second tape. These 100 rows are all
sequentically arranged. The procedure can continue indefinitely with
50 cards being added to the storage tape with each merging.
This process can be ut.ilized to alphabetize cards bearing
alphanumeric data simply by replacing numeric format statements with
formats containing A-field specifications. This is illustrated in the
Appendix.
B. ASSUMPTIONS: None
C. REFERENCES: None
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3. RES T RIC T ION S
A. GENERAL RE STRICTIONS :
The data on each card in a de.ck must appear in some consistent
format. Any format specifying the mode of input for 13 variables will
suffice. To alter or modify the input format, change format 5 in the
main program and recompile the program. (Note that it may be necessary
to modify output format 17 in the main program to accommodate a dif-
ferent input format.) The reading of cards terminates if a negative
number is encountered in the first column of data. If negative values
can normally occur in this column, it will be necessary to perform the
check for a negative in another data column which does not have negative
data. To do this, modify the "if" statement directly following format
5 in the main program.
B. OTHER PROGRAMS AND SUBROUTINES REQUIRED: None
C. TAPES REQUIRED:
Two - presently Nos. 2 and 3. If different tape numbers must
be used, make the appropriate changes in the cards following the card
labeled 10 in the main program.
D. NONSTANDARD HARDWARE: None
248.17
E. MAXIMUM ARRAY SIZES:
A(50,13); B(50,13); TITLE (13,3); HEAD (13,3): lORD (13);
ATEMP (13); BTEMP (13)
13 and 50 are not necessarily upper limits to the size of
the arrays; they may be modified if necessary. If it is desired to
have the program handle more than 13 variables per card, appropriate
changes should be made at the following locations:
1. Dimension statements in all three programs.
2. Statement.JX = 13 in main program.
3. Format statements.
-7
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4. NON S TA N DAR D 0 PER A TIN GIN S T R U C T ION S
A. SPECIAL OPERATING INSTRUCTIONS:
Compile the main program with appropriate tape numbers and
with the proper input and output format for the data. cards.
B. RESTART INSTRUCTIONS: None
C. ERROR CORRECTIONS (ON LINE): None
D. VALIDATION CHECKS: None
248.17
5. DATA PREPARATIONS
A. CARD INPUT FORM:
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Card
1
2
3 & 4
All
Additional
Cards
Last
Card
Format
12
NN
FIELDS
OF 12
8(3A)
Varies
with
problem*
Varies
with
problem*ic
Variable Name
NN
lORD (13)
TITLE (13,3)
A(50,13)
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Comments
Number of columns to be sorted.
Requested order of output for
the various columns of inp~t
data.
The 13 appropriate alphanumeric
headings for each column of
input data.
Cards to be sequenced {in any
order) .
Negative input in the first
colu~~ of data halts the
input of cards.
B. SAMPLE INPUT:
8
1 2 4 7 51210 6**
ONE TWO THREE FOUR FIVE SIX SEVEN EIGHT
NINE TEN ELEVEN TWELVE THIRTEEN
(DATA DECK)
-1
*The-i~put-f;rmat-f;r-the-datacards must conform to that
expected by the main program. (See sections 3A and 3E).
*i~his input data specifies that the elements of each row
are to be rearranged and output in the stated order. For
example, if the data in a particular row were (in the proper
format) 1 2 3 4 5 6 7 8 9 10 11 12 13, this card would cause
the output of this to appear as follows: 1 2 4 7 5 12 10 6
248.17
C. OUTPUT FORMAT DESCRIPTION: See Appendix III
D. SYMBOL LIST AND DEFINITIONS:
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Symbol
A
ATEMP
B
BTEMP
HEAD
I
IA
IC
ID
II
IJ
IK
IQ
lORD
IX
IXZ
IY
J
Defini tion
Array of input data in the same order as it appears
on the data deck
Tempo'rary array used in Subroutine MERGE
Array of input data in the rearranged order
requested
Temporary array used in Subroutine MERGE
Rearranged data column headings
Counter
Switching parameter
Switching parameter
Switching parameter
Number of cards in the group currently being sorted
Total number of cards being sorted
One less than the number of cards in the group
being sorted
Switching parameter which indicates whether the
last card has been read in or not (0 indicates
they are all read in)
Requested order of output for the various columns
of data
Parameter which controls the assignment of tape
numbers
Switching parameter
Switching parameter
Counter
248.17
Symbol
K
Definitions
Counter
-11
KN
MTl
MT2
NN
TEMP
TITLE
Parameter which indicates whether or not any changes
were made in the order of rows when checking a
given column
Tape number
Tape number
Number of columns to be sorted
Temporary storage array used in both Subroutine
SORT and Subroutine MERGE
Column headings for each column of data in the
input deck
248.17
APPENDICES
I PROGRAM LISTINGS
II NUMERICAL EXAMPLE PROBLEM
III ALPHANUMERICAL EXAMPLE PROBLEM
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Appendix I
Program Listings
C
C MAIN PROGRAM
C
PAGE 1
/3
COMMON TIlLE. A. B. HEAD. lORD. ATEMP. BTEMP. I. J. K. L. f'lN. II,
1 IJ. 10. Ix. KN. MT1. MT2. IK. IA. Ie. IY. TEMP. IXl. ID • ..Ix
DIMENSION TITLE[13.31. A[50.131. B[50.131. HEAD[13.3l. IURDr131.
1 ATEMP[13l. BTEMP[131
C
C
C RE~IND BOTH WORKING TAPES
C
REwIND 2
REWIND 3
JX .. 13
C
C NN IS THE NUMBER OF COLU~NS TO BE SORTED
C
READ 1. NN
1 FORMA,T [13121
READ 1. [IORD[II.I-l.JXI
C
C READ COLUMN HEADINGS [FOR COLUMNS 1 ~ 131
C
READ 2.I[TITLE[I.JI. J .. 1. 31. I I: 1. JXI
2 FORMAT [8[3A3]l
C
C REARRANGE THE HEADINGS TO CONFORM WITH THE NEW ORDER OF OUTPUT
C
DO 3 I = 1. NN
L .. 10RD[11
DO 3 J = 1. 3
3 HEAD[I.JI - TITLEIL.JI
IJ .. 0
IQ .. 1
IX I: 1
C
C READ IN THE FIRST '0 CARDS
C
19 DO 4 I = 1. 50
READ 5. IA[I.Jl. J .. 1, JX!
5 FORMAT [ F5.0. F2.0. 2f6.2. F4.2. F7.5. F6.5' f5.1. F5.4. 2F4.1.
1 F6.1. F9.5]
C
C IF THE FIRST PIECE OF DATA ON A CARD IS NEGATIVE. THE LAST CARD
C IN THE DATA DECK HAS BEEN READ IN
C
IFIA[I.lll 6. 4. 4
C
C COUNT THE CARDS AS THEY ARE READ IN
C
4 IJ = IJ + 1
I I .. I
GO TO 7
(: 10 .. 0
14
PAGE 2
II
IF
28 IF
= 1-1
II I 99. 28. 7
IJ I 99. 99. 20
c
C REARRANGE THE I~~ORMATION READ FROM THE DATA CARDS. INTO THE NE"
C ORDER REQUESTED
C
7 DO 8 J = 1. II
DO 8 I = 1. NN
L = lORD [II
8 BI~.II = A[J.LI
IF [ IJ - 1 I 99. 13. 27
27 IF [ II - 1 ] 99. 9. 26
C
C SORT THE ARRAY C. DATA JUST READ IN
C
26 CALL SORT
C
C THE ~EXT TWO STATEMENTS CONTROL THE ASSIGNMENT OF lAPE NUMBEWS
C
IX "' -1* IX
IF [IXI 10. 99. 11
MTi "' 2
MT2 "' 3
GO TO 12
MTl "' 3
MT2 "' 2
9
10
11
C
C IF 50
C STUR~
C PR.!N I
C
CARDS HAVE BEEN INPUT. THERE MAY BE MORE TO COME. THERE.URE.
THE LATEST RESULTS ~N TAPE. IF 50 CARDS WERE NOT INPUT.
OUT Tt:tE R~9ULTS
1~ ~F (I~ -~DI 13. 14. 15
13 JJJ "' 1
III "' 1
C
C PRiNT OUT PAGE ~UMBERS AND HEADINGS
C
PRINT 29, Ill. JJJ
29 FORMAT [ lMl. 80X. 4HPAGE. 13. lX, 2HOf.13]
PRINT 16, [[HEAD[I.J], J = 1, 31, I = 1, NN]
16 FORMAT 11~O, 1313A3]]
C
C SKIP ONE LINE
C
PRINT 24
C
C PRINT OUT RESULTS
C
DO 25 I "' 1. I J
25 PRINT 17, IBII,JI. J = 1. NNI
17 FORMAT (lX, 13F9.51
C
C lICIT
C
GO TO 99
C
C STORE INTERMEDIATE SORTED CARDS AND READ IN THE NEXT SET O~ ~O
C CARDS
C
14 DO 18 I = 1. 50
18 WRITE TAPE MT1. 18£I.JJ."J .. 1. NNJ
REWiND MT1
GO TO 19
15 CALL MERGE
IF IIQJ 19. 20. 19
20 K= 0
C
C PRINT OUT PAGE ~UMBERS AND HIADINGS
C
JJJ • IJ I 55
IF I IJ - 55 • JJJ 99.31. 30
30 JJJ = JJJ • 1
31 I II • 1
PRINT 29. III. JJJ
PRINT 16. ([HEADII.JJ. J ,. b 31. I = b NNI
PRINT 24
DO 21 I = 1. I J
K .. K. 1
C
C LIST 55 CARDS TO A PAGE
C
IF IK-551 22. 22. 23
23 K ,. 1
III If III • 1
PRINT 29. III. JJJ
PRINT 16. IIHEADIL.JI. J,. 1.31. L = 1. NNI
PRINT 24
24 FORMAT [11'101
C
C READ AND PRINT CUT THE SORTED CARDS
C
22 READ TAPE MT1. [B[I.JI. J ,. 1. NNI
21 PRINT 17. [B[J.JI. J " 1. NNI
99 CALL EXIT
END
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SUBROUTINE MERGE
CO~MON TITLE. A. B. HEAD. lORD. ATEMP. STEMP. I. J. K. L' NN. II.
1 IJ. 10. IX. KN. MT1. MT2. IK. lAo IC. IY. TEMP. IXl. 1D • .JX
DIMENSION TITLEI13.3]. AI50.13]. BI50.131. HeADI13.3J. IURUI13].
1 AT~MPI13J. BTEMPI13]
IC = 1 -
IA = 1
IY = 1
C
C READ A CARD fRO~ THE PREVIOUSLY SORTED DECK ON TAPe
C
1~ READ TAPE NT2. IATEMPIJ] • J = 1. NNI
C
C If THIS IS THE FIRST CARD. SET STEMP EoUAL TO THE FIRST CAHD IN
C TH~ LAST GRUUP ~ORTED
C
GO.TO I if. 11. IY
16 IY = 2
2 DO 3 J = 1. NN
3 BTEMPlJI = BIIA. JI
1 I Xl = 1
C
C fIND WHICH IS Tr.E fIRST CARD IN SEQUENCE
C
DO 4 I = 1. NN
IB = NN + 1 • I
If IATEMPlIBI - BTEMPIIBII 4. 4. 5
5 DO 6 J = 1. NN
TE.-.P = ATENPIJI
ATEMPlJI = BTEMPIJI
6 BTEMPIJ) = TEMP
IXl = -h IXl
4 CONTINUE
C
C WRITE ON A SECOND TAPE. THE rlRST CARD PICKED ABOVe
C
WRITE TAPE MT1. IATEMPIII. I = 1. NN)
C
C FHUM TH~ GRUU~ ~ONTRIBUTINij THE CARD JU~! WHIITEN UN TAP~ ABuVc.
C REAU THE CAHD-N~)(T IN LINE
C
IF IIXlI 7. 99. 8
I DO 9 I = 1. NN
9 ATEMPII) = BTEMPII)
1A=1A+1
IF lIA - If) 2. 2. 10
10 ID = IJ - II - IC
WRITE TAPE MTlo lHEMPI I). I = 1. NIII)
DO 11 I = 1. ID
READ TAPE MT2. IATEMPIJ). J = 1. NN)
11 WRITE TAPE MT1. IATEHPIJ). J = 1. NN)
15 REid ND HU
REW I ND MT<!
99 RETURN
e IC = IC + 1
IF' IIC - IIJ - IIJI 12. 12. 13
13 DO 14 I = IA. II
14 WRITE TAPE "T1. rBII.JI. J = 1. NNI
GO TO 15
ENIl
PAGE 2
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SUBROUTINE SORT
COMMON TITLE. A. B. HEAD. lORD. ATEHP. STEMP_ I. J.K. L. ~N. II.
1 1.1. JQ. lX. K~. MT1. "'2. IK. IA. lC. lY. Tt:MP. IXl. 10 • .IX
UI~ENSION TITLE[13.31. A[50.131. BI50.131. HCADr13.31. IOHD[131.
1 ATEMP[131. BTEMP[131
IK=II-1
c
C iEulhNING AT THE rAR RIG~T. CHECK DOWN EACH COLUMN IN THE ARWAY
C AND SEQUENCE THE ARRAY BY THAT COLUMN
C
DO 1 KK = 1. NN
K.= NN + 1 - KK
4 KN = 0
DO 2 I = 1. I K
Ir [BII.K1 - B[I+1. K1I 2. 2. 3
2 CONTINUE
Ir IKNI 99. 104
1 CONTINUE
99 RETURN
C
C REARRANGE THE T~O ROWS
C
3 KN = 1
DO 5 J = 1. NN
TEMP = B[I.J]
B[I.J1 = B[I+1. J]
5 B[I+1. J1 m TEMP
GO TO 2
ENIi
I~
A" EHDb( ]I: - NVP1ElJCAL exAn1'1E 'f.oSL.8'" ICJ
13 DA~A SETV'
13121110 9 8 7 (; 5 4 ~ ? 1
ONt: TwC HREE FOUR FIVE ~IX ::iEVI:N EIGHI
!IItNE THo EU:VH' TW~LVt: TI-IRTEEN
1- 2. 3. 4. ~ . 6. 7. d. Q. 10. 11 •
1. 2.
i. 2.
! . ". ~. 4. 5. 6. 7. 6. 9.
1.
1.
1. 2.3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13.
1- ll. 3. 4. 5. 6. 7. 8. 9. 10.
1. ? ~. 4. 5. 6. 7. 8. 9.
1- 2. 3. 4. 5. 6. 7. 8. 9. 10.
1. 2. 3. 4. 5. 6. 7.
t • 2. 3. 4. 5. 6. 7.
1. 2. 3.
1. 2. 3. 4. 5.
1. 2. 3. 4. 5.
i. 2.
1- :? 3 • 4. 5. 6. 7 • 8. 9.
1. ll. 3. 4. 5. 6. 7. 8.
t. 2. 3.
1. 2. 3. 4.
1. 2. 3. 4.
1. 2. 3. 4. 5. 6.
1. 2. 3. 4. 5. 6.
1. 2. 3. 4. 5.
1.
1- 2. 3. 4. 5. 6. 7. 8. 9. 10.
1. 2. 3. 4. t;. 6. 7. 8. 9. 10. 11.
1.2. 3. 4. 0;. f;. 7. 8. 9. 10. 11. 12.
1.2. 3. 4. 5. to. 7. 8. 9. 10. 11. 12.
1. 2. 3. 4. '5. 6. 7. 8. 9. 3. 2. 1. 6.
1. 2. 3. 4. '5. 6. 7. 8. 9. 3. 2. 1. b.
1. 2. 3. 4. "i. f:. 7. 8. 9. 3. 2. 1. b.
1. 2. 3. 4. 5. f;. 7. 8. 9. 10. 11. 12. 13;
3. 5. 7. 3. 5. 9. 4. 3. 1- 3. fl. 9.
3. 5. 7. 3. 5. «; • 4 • 3. 1. 3 • 8. 9.
3. 5. 7. 3. 5 • C/. 4. 3. i. 3. 8. 9.
1. 2. 3. 4. 5. f;. 7. 8. 9. 3. 2. 1. b.
3. 5. 4. 9. ~ . ? 5. 9. 9. 9. 1- 2.
3. 5. 4. 9. 3 • ". 5. 9. 9. 9. 1. 2.3. 5. 4. 9. 3. ? • 5. Q. 9. 9. i. 2.
1. 2. 3. 4. 5. 6. 7. R. 9. 3. 2. 1. b.
1. 2. 3. 4. "i. f;. 7. A. 9. 3. 2. 1. b.
1. 2.3. 4. 5. 6. 7. 8. 9. 10. li. 12. 13.
3. 5. 7. 3. 5. «; • 4. 3. 1. 3 . 8 • 9.
3. 5. 7 • 3 . 5. 9 • 4. 3. 1. 3 • 8. 9.
3. 5. 7 • 3. 5 • 9 • 4. 3. 1. 3. 8 • 9.
3. 5. 7. 3. 5 • 9 • 4. 3. i. 3. 8. 9.
3. 5. 7. 3. 5. 9. 4. 3. 1. 3. 8. 9.
13. 1211. 10. 9. P. 7. 6. 5. 4. 3. 3. 2.
13. 1211. 10. 9. P. 7. 6. 5. 4. 3. 3. 2.
13. 1211. 10 • 9. e. 7. 6. 5. 4. 3. 3. 2.
1. 2.3. 4. 5. 6. 7. 8. 9. 10. li. 12. 13.
1. 2.3. 4. 5. fl. 7. 8. 9. 10. li. 12. 13.
1. 2.3. 4. 5. /,. 7. 8. 9. 10. li. 12. 13.
1. 2.3. 4. 5. 6. 7. 8. 9. 10. li. 12. 13.
3. 5. 4. 9. 3. 2. 5. 9. 9. 9. 1. 2.
1. 2. 3. 4. "i. f, • 7. e. 9. 3. 2. 1. 0.
3. 5. 4. 9. 3. ~ . 5. 9. 9. 9. 1. 2.
6. 6.6. 6. f>. !o • ~ . 6. f>. 6. 6. 6. f>.
I
- .
-
...
6. 6.6. 6. 6. 6. 6. 6. 6. b~ 6. 6. 6.
6. 6.6. 6. 6. ~. f. 6. ft. 6. 6. 6. 6. '2.06. b.6. b. 6. e. 6. b. 6. b. b. b. 6.
3. 5. 7. 3. C;. Cl • 4. 3. 1. 3. 8. 9.
1. 2. 3. 4. ';. L 7. 8. 9. 10. 11· b 1.l 1.31,). 1211. 10. 9. 8. 7. b. 5. 4. J. 3. 2.
13. 1211 • 10. 9. P. 7. 6. 5. 4. 3. 3. 2.
13. 1211. 10 • 9. Fl. 7. 6. '5. 4. 3. 3. 2.
13. 1'211 • 10. 9. 8. 7. 6. 5. 4. 3. 3. 2.3. ~. 7. 3. 5. 9. 4. 3. 1. ,s. 8. 9.
3. 5. 7. 3. 5. Q. 4. 3. 1. 3. 8. 9.
1. 1.1. l. 1. 1 • 1- 1. 1- 1- 1- 1- 1.
1. 1.1. l. l. 1.• 1. 1. t. 1. 1. 1. 1.
1. 1.1. 1. 1. 1 • 1 • 1. 1. 1. 1. 1- 1.
1. 2. 3. 4. '5. (,. 7. 8. 9. 10. 11· 12. 1,).
1. 2. 3. 4. 5. (,. 7. A. 9. 10. 11.6 1.2 1.3
6. 6.6. 6. 6. f. f. 6. 6. 6. 6. 6. 6.
1. 2. 3. 4. 5. 6. 7. 8. 9. lU. 11.6 1.2 1.3
6. 6.6. 6. 6. 6. 6. 6. 6. 6. 6. 6. 6.
1. 2. 3. 4. ';. 6. 7. fl. 9. 10. 11· 12. 1,).
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 1,).
1. 2. 3. 4. 5. (,. 7. 8. 9. 10. 11. 12. 13.
1. 2. J. 4. 5. 6. 7. 8. 9. 10. 11. 1~. 1,).
6. 6.6. 6. 6. fl. (,. 6. 6. 6. 6. 6. 6.
6. b.6. b. 6. 6. 6. 6. 6. o. o. b. 6.
1. 2. 3. 4. ~. 6. 7. 8. 9. 10. 11· 12. 1,).
1. 2. 3. 4. 5. f, • 7. 8. 9. 10. 11. 12. 13.
1. 2. 3. 4. '5. 6. 7. fl. 9. 10. 11. 12. 13.
1. 2. 3. 4. '3. fo. 7. 8. 9. 10. 11. 12. 13.
1. 2. 3. 4. '3. 6. 7. 8. 9. 10. 11. 12. 13.
1. 2. 3. 4. 15. fl. 7. 8. 9. 10. 11. 12. 13.
1. 2. 3. 4. '5. f. 7. 8. 9. 10. 11.6 1.2 1.3
1. 2. 3. 4. 5. (, . 7. fl. 9. 10. 11.6 1.2 1.3
1. 2.3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13.
1. 2.3. 4. 5. (,. 7. 8. 9. 10. 11. 12. 13.
1. 2.3. 4. 5. 6. 7. 8. 9. 10. 11. 12. '13.
3. 5. 4. 9. 3. 2. 5. 9. 9. 9. 1. 2.
6. 6.6. 6. 6. fl. f. 6. 6. 6. 6. 6. 6.
6. 6.6. 6. 6. 6. b. 6. 6. o. 6. 6. 6.
3. 5. 4. 9. :3 • '2. 5. 9. 9. 9. 1. 2.
3. 5. 4. 9. ~ . 2. 5. 9. 9. 9. 1- 2.
1. 2. 3. 4. '5. (,. 7. 8. 9. 10. 11·6 1.2 1.-5
1. 2. J. 4. 5. 6. 7. 8. Y. 1U. 11.6 1.l 1.,s
1. 2. 3. 4. '3. L 7. 8. 9. 10. 11.6 1.2 1.3
1. 2. 3. 4. '5. f. 7. 8. 9. 10. 11.6 1.2 1.3
1. 2. 3. 4. '5. f:: • 7. A. 9. 10. 11. 6 1.2 1.3
1. 2. 3. 4. ';. (, . 7. 8. 9. 10. 11.6 1.2 1.3
1. 2. 3. 4. '5. (,. 7. 8. 9. 10. 11.6 1.2 1 •.J
1. 5. 9. 7. '5. ~ . 4. 6. 8. 2. 3. 9. 3.
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THIRTEEN TWELVE ELEVEN TEN NINE EIGHT SEVi=N SIX FIVE FOUR THREE TWO ONE
1.00000 O. O. O. o. O. O. O. O. o. O. O. O.
1.00000 O. O. O. O. O. O. O. O. O. O. O. O.
1.00000 O. O. O. O. O. O. O. O. o. O. O. O.
1.00000 1.00000 1.00000 1. 00000 1. 00000 1.00000 1,00000 i.OOUOO 1,00000 1.0UOOO 1,00000 1.00UUO 1.0UOOO
1.00000 1,00000 1,00000 1.00000 1. 00000 1.00000 l,OOOOU :l.00000 1,00000 1.00000 1.00000 1.00UUO 1.00000
1.00000 1.00000 l,OOOUO 1.00000 1. 00000 1.00000 l,OOOOU 1.UOUOO 1,00000 1.00000 l,OOUOO l.UOUUO 1.00000
1.000uO 2.00000 3,00000 9.00000 8.00000 7.00000 6.00000 5.UOOOO 4.00UOO 3.00000 U, 2.0UUUO 1.UOOOO
1.uOOOU 2.00000 ~,OOOUO 9.UOOOO 8.00UOO 7.0UOOO 6,OOOOU ~.UUUUU 4.UOUOO 3.000UO O. 2.0UuOO 1.UOUOO
1.UOOOO 2.UOOOO ~,OOOUO 9.00000 8.0000U 7.00000 6.00UOU ~.UUUOU 4.UOUOO 3.00UUO O. 2.uUUUU 1.UUOUO
1.UOOuO 2.0000U 3,00000 9.00000 8.00000 7.00000 6.0000U 5.UOUOU 4.0UOUO 3.000UO O. 2.UUOUO 1.UUUUO
1.UOOOO 2.0000U 3,00000 9.00000 8.00000 7.00000 6,00000 5.00000 4.00000 3.00UOO 0, 2.UUuuO 1.00UOO
1.00000 2.0000U 3,00000 9.00000 8.00000 7.00000 6.0000U 5.UUUOU 4,OUOOO 3.00000 O• 2.00uuU 1.UOOUO
1.00000 2.UUOOO .l.OOOOO 9.00000 8.0000U 7.0UOOO 6,OOUOU ~.uOUOO 4.0UOOU 3.0UOUO 0, 2.UOUOO 1.UOOOO
1.200UO 11.60000 lU.OOOUO 9.00000 8.0000U 7.00000 6,00000 ~.UOUOU 4.00000 3.UOUUO 0, 2.uuOOO 1.0UOUU
1.20000 11.6UOOU 10,00000 9.00000 8.00000 7.00000 6.0000U 5.UOOUU 4.00000 3.00000 0, 2.UOUUU 1.00000
1.20000 11.60000 lU.OOOOO 9.00000 8.00000 7.0UOOO 6,00000 5.UOUOU 4.UOOOO 3.00000 U. 2.UOUOO 1.00000
1.4I00UO 11.6UOOO 10.000UO 9.0UOOO 8.0000U 7.00000 6,00000 ~.UUUUU 4.0UUOU 3.0000U 0, 2.uuOUU 1.000UO
1.20000 11.tOOOO 10.00000 9.00000 8.00000 7.00000 6,00000 5.00000 4.00000 3.00000 0, 2.00000 1. 00000
1.200UO 11.60000 10.00000 9.00000 8.00000 7.00000 6.0000U 5.0UOOU 4.00000 3.00000 O. 2.UUOOO 1.00000
1.20000 11.6000U lU.OOOOO 9.0UOOO 8.0000U 7.UOOOO 6,OOOOU 5.UOOUU 4.UUOOO 3.UUOUU u, 2.UUuuU 1.0UOOO
1.20000 11.6000U lU,OOOOO 9.00000 8.00000 7.00000 6,OOUOO 5.UUOOO 4.UOOOO 3.00000 0, 2.UUUUU 1.00000
1.20000 11.60000 lU.OOOOO 9.00000 8.00000 7.00000 6.00000 5.0UOOO 4.0000U 3.UOOUO U. 2.UOOUO 1.00000
1.2UOOO 11.60000 lU,OOOUO 9.00000 8.00000 7.0UOOO 6.0000U 5.0UOOU 4.00000 3.00000 U, 2.UOUOO 1.UUUOO
1.200UO 11.60000 10.00000 9.000UO 8.0000U 7.0UOOO 6.00UOO 5.0UUUU 4.00000 3.00000 O. 2.00UUO 1.UUOOO
1.20000 11.60000 lU.OOOOO 9.00000 8.00000 7.UOOOO 6,OOOOU 5.UUUUU 4.0UUOO 3.0UOUO O. 2.UuuoU 1.0UUOO
2.000UO 1.00000 U, O. O. O. 0, u. 0, O. U. O. O.
2.00000 1.00000 O. O. O. O. 0, O. O. O· O. O. O.
2.UOOUO 1.UOOOO U. O. O. O. O. U. O. O. U. O. O.
2.UOOUO 1.00000 ",OOOUO 9.00000 9.00000 5.0UOOO 2.00UOU J.UOOUU 9,UOUOO 4.00UUO U. 5.uuoOU .l.OUUUO
2.000UO 1.00000 ",00000 9.00000 9.00000 5.0UOOO 2,00000 3.UOUOU 9.00000 4.000UO O. 5.UOUOO 3.UOUOO
2.000UO 1.00000 ".00000 9.00000 9.00000 5.00000 2.00000 J.OUUOO 9.0UOOO 4.00000 U. 5.00UOO 3.UOOOO
2.00000 1.00000 ".00000 9.00000 9.00000 5.00000 2,OOOOU o5.UUUOO 9.00000 4.000UO O. 5.UUOUO 3.uUOOO
2.UOOuO 1.UOOOO ",00000 9.000UO 9.0000U 5.00000 2,OOUOU 3.0000U 9.00000 4.UOUUO U. 5.uuoOO 3.UOOOO
2.UOOUO 1.00000 ".00000 9.00000 9.00000 5.00000 2,00000 3.UOUOO 9.00000 4.UOOOO U. 5.00UOU 3.00000
2.000UO 1.00000 ",00000 9.00000 9.0000U 5.00000 2,00000 3.UOOOU 9.00000 4.00000 O. 5.UOUUU 3.00UOO
2.00000 1.00000 ".00000 9.00000 9.00000 5.0UOOO 2.00000 J.UUOOU 9.UUOOO 4.00UOO U. 5.UUUUU o5.OUOOO
2.00000 3.0000U 3.00000 4.00000 5.00000 6.0UOOO 7.00000 8.0UUOO 9.UUOOO 10.00000 11.00UOO 12.0UUUO 13.0UOOO
2.00000 3.UOOOO 3,00000 4.00000 5.00000 6.00000 7,00000 8.UOOOU 9.00000 10.00000 11.000UO 12.000UO 13.0UOOO
2.00000 3.00000 .l,OOOUO 4.0UOOO 5.00000 6.UOOOO 7.00UOU Il.UOOUU 9,UUUOU 10.UOUOO 11,00000 12.UUuuO 13.uOUUO
2.00000 3.00000 .l,OOOIiO 4.00000 5.00000 6.00000 7.0000U 8.0UOUO 9.00000 10.000UO 11.00000 12.00uuO 13.0UUOO
2.00000 3.00000 3.00000 4.00000 5.00000 6.00000 7.00000 8.UOOUU 9.00UOO 10.000UO 11.00UOO 12.0uUUO 13.00000
2.UOOOO 3.00000 .l.OOOOO 4.00000 5.00000 6.0UOOO 7.00000 8.UOUOO 9,00000 10.000UO 11.00UOO 12.00UUO 13.00000
2.000UO 3.0000U 3.00000 4.00000 5.00000 6.00000 7.00UOO B.UUUOO 9.00000 10.00000 11.00UUO 12.UUUuO 13.00000
3.00000 2.00000 1,00000 O. o. O. 0, U. O. o. O. O. U.
3.00000 2.00000 1.00000 O. O. O. O. O. O. o. O. O. O.
4.00000 3.00000 ",OUOOO 1.00000 o• o. 0, U. O. o. O. o. U.
4.000UO 3.00000 ... 00000 1.00000 O. o. O. U. O. o• O. U. o.
5.00000 4.00000 3.00000 2.00000 1. 00000 O. O. U. O. O. O. O. O.
5.000UO 4.UOOOO 3.00000 2.00000 1.0000U O. 0, U. O. O. O. O. O.
5.000UO 4.00000 3.000UO 2.00000 1.00000 O. O. U. O. O. U. U. O.
6·00000 5.00000 4.00000 ~.OOOOO 2.00000 1.00000 0, o. O· o· o. o. O·
6.000UO 5.00000 4.00000 3.00000 2.000eu 1.00000 O. U. O. ·0. O. o. O.
6.000uO 6.00000 t.OOOOO t.OOOOO 6.00000 6.00000 6,OOOOU b.UUOUU 6.0000U 6.000UO 6.000UO b.UUUUO 6.UOUOU
6.000uO 6.oUOOl e.ooooo 6.0UOUU 6.00UOU b.OUOOO 6,OOUUU b.UUUUU 6,UOUOO 6.UOUUU b.OUOUU b.UiJUUU b.UUUUU
6.UOOOO 6.00000 t.OOOOO 6.00000 6.00000 6.0UOOO 6.0000U b.UUUUU 6.0UOOO 6.000UO 6.00000 b.UUUOO 6.UOUOO
-z.'Z..
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6.00000 6.00000 6.00000 6.00000 6.00000 6.00000 6.00000 6.00UOO 6.00000 6.00000 6.00000 I>.OOUUO 6.00000
6.00000 6.00000 6.000liO 6.00000 6.00000 6.00000 6,00000 6.UUUOU 6.00000 6.00000 6.0000U 6.UUUUO 6.00000
6.00000 6.00000 6.000UO 6.00000 6.00000 6.00000 6.00000 6.00UOO 6.00000 6.00000 6.00000 6.0UUllU 6.0UUOO
6.00000 6.00000 6.00000 6.00000 6.00000 6.00000 6.00000 6.00UOU 6.00000 6.00000 6.00000 6.00UUU 6.UOOOO
6.UOOOO 6.0000U t.OOOOO 6.00000 6.0000U 6.0UOOO 6.00UOU 6.UUUUU 6.0UOOO 6.UUOOO 6.UOOOO 6.UUUUU 6.UUUOU
6.UOOOO 6.UOOOO t.OOOOO 6.0UOOO 6.00000 6.UUOOO 6.00UOU 6.0UUUU 6.UUOOO 6.000UO 6.00000 6.UUUUU 6.UUUOU
6.000UO 6.00000 6.00000 6.00000 6.0000U 6.00000 6.0000U 6.UOUUU 6.0000U 6.0UOOO 6.UOOOO 6.00UOO 6.00000
7.00000 6.·00000 5.00000 4.00000 3.00000 2.00000 1,00000 u. O. O. O' O. O.
7.00000 6.00000 5.00000 4.00000 3.00000 2.00000 1,00000 u. O. O. U. O. O.
8.000UO 7.00000 6.00000 5.00000 4.00000 3.00000 2.0000U 1.UOUUO O. o. u. 0·. O.
9.UOOUO 3.0000u ... 00000 8.00000 6.00000 4.0UOOO 3,OOUOU ~.UUUUU 7.UUOOU 9.000UO U. 5.UUUUU l.UUUOU
9.UOOOO 8.0UOOO
-',00000 1. 00000 3.00000 4.0UOOO 9,OOUOO ~.ouuOO 3.00000 7.00000 U. 5.UUUOU 3.UOUOO
9.000UO 8.00000 3,00000 1.00000 3.00000 4.00000 9.00UOU 5.00UOU 3.00000 7.00000 U. 5.0UUOO 3.00000
9.000UO 8.00000 ;l,OOOOO 1.00000 3.00000 4.UOOOO 9.00000 5.00UOO 3.00000 7.00000 O. 5.0UUUO 3.0UOOO
9.000UO 8.00000 ~.OOOOO 1.00000 3.00000 4.00000 9,00000 ~.uuuOU 3.0UOOO 7.UOOOO U. 5.00UOO 3.00000
9.000UO 8.00000 ;l.00000 1.00000 3.00000 4.00000 9.00000 5.0UUOO 3.UOOOU 7.00000 U. 5.uuuOU 3.0UOOO
9.000uO 8.00000 ;l.00000 1.00000 3.00000 4.00000 9,00000 5.00UOU 3.00UOO 7.00000 U. 5.0uUUO 3.00000
9.00000 8.UOOOU 3.000UO 1.00000 3.00000 4.0UOOO 9,00000 5.UUUOU 3.UUOOO 7.00000 O. 5.0UUUO 3.000UO
9.00000 8.00000 3.00000 1.00000 3.00000 4.00000 9,00000 5.0UUUU 3.00000 7.00000 U. 5.0UUOO 3.00000
9.00000 8.0000U 3,00000 1.00000 3.00000 4.00000 9.00000 5.0UUOO 3.00000 7.00000 O. 5.0UUUO 3.0UOOO
9.00000 8.00000 3.00000 1.00000 3.00000 4.00000 9,00000 5.00UOU 3.00000 7.00000 O. 5.UUUOO 3.00000
9.00000 8.00000 3.00000 1~00000 3.00000 4.00000 9.00000 5.0UUOU 3.00000 7.00000 U. 5.UUUOU 3.0UOOO
9.00000 8.0000U 7.00000 6.00000 5.00000 4.00000 3,OOOUU 2.UUUOU 1.0UOOO O. U. O. O.
9.000UO 8.00000 7.00000 6.00000 5.0000U 4.00000 3.0000U 2.UUUOU 1.0UOOO O. U. O. o.
9.00000 8.00000 7.00000 6.00000 5.00000 4.00000 3.00000 2.00000 1.00000 O. O. o. O.
10.000UO 9.0000U e.ooooo 7.00000 6.00000 5.00000 4,OOOOU 3.00UOO 2.0UOOO 1.00000 U. o. O.
10.00000 9.00000 e.ooooo 7.00000 6.00000 5.00000 4.00000 3.0UUOU 2.00000 1.00000 O. o. O.
10.00000 9.00000 8.00000 7.00000 6.00000 5.00000 4.00000 3.UOUOU 2.0000U 1.000UO U. O. O.
11.00000 10.0000U S.OOOOO 8.0000U 7.00000 6.00000 5,00000 4.UOUOU 3.00000 2.00000 1.00000 U. O.
11.uOOUO lU.OOOOU S.OOOUO 8.0UUOO 7.00000 6.UUOOO 5,00UOU 4.0UUOU 3.UUUOU 2.UOOUO 1.00UUO O. u.
12.00000 11.00000 10.00000 ".00000 8.00000 7.00000 6.00000 5.00000 4.00000 3.00000 O. 2.UUUUO 1.UUOOO
12.000UO 11.00000 10.00000 9.00000 8.0000U 7.00000 6.0000U 5.UUUOU 4.0UUOU 3.000UO U. 2.UUUOO 1.00000
12.UOOUO 11.0UOOlJ 10.00000 9.00000 8.00000 7.UOOOO 6.00UOU ~.UUUUU 4.UUUOU 3.00UOO U. 2.UUUUU 1.uUOOO
12.00000 11.00000 10.00000 9 •.00000 8.00000 7.0UOOO 6.00000 5.0UUUU 4.0000U 3.00000 U. 2.0UUOU 1.00UOO
12.00000 11.00000 10,OOOUO 9.00000 8.00000 7.00000 6,OOOOU 5.UOUOU 4.00000 3.00000 U. 2.0UUOO 1.00000
12.00000 11. U0,0 0 lJ 10.00000 9.00000 8.00000 7.0UOOO 6.00000 5.UUUOO 4.00000 3.00000 U. 2.00UUO 1.0UOOO
12.UOOuO 11.0000U 10.000UO 9.00000 8.00000 7.0UOOO 6.0000U 5.UUUOU 4.0UOOO 3.00000 u. 2.uuuuO 1.00UOO
12.000UO 11.0000U 10.00000 9.00000 8.00000 7.00000 6,00000 5.00UOU 4.0000U 3.000UO O. 2.0UOOO 1.00000
12.00000 11.00000 10.000UO 9.00000 8.00000 7.00000 6,00000 5.00UOO 4.00000 3.00000 O. 2.00uuO 1.00000
12.000uO 11.UOOOO 10.00000 9.00000 8.00000 7.00000 6.00000 5.00UUU 4.00000 3.00000 U. 2.00UUO 1.00000
12.UOOUO 11.00000 10.00000 9.00000 8.00000 7.UUOOO 6.00UOU ~.uuuou 4.0UOOO 3.00UUO U. 2.0uUOO 1.0UUOO
12.UOOUO 11.00000 1U.00000 9.00000 8.00000 7.00000 6.00UOO 5.UOUOU 4.0UOOO 3.00000 U. 2.00UOU 1.0UOOO
12.000UO 11.0000U 1U.00000 9.00000 8.0000U 7.00000 6.00UOU ~.UUUOU 4.UUUOO 3.UOOUO 2.00uOO 1.0UUUO U.
12.00000 11.000UO lU.OOOUO 9.0UOOO 8.00000 7.00000 6.00000 5.UUUOU 4.00000 3.0UOUO 2.00000 1.00UOO O.
13.000UO 12.0000U 11,00000 10.00000 9.00000 8.00000 7.00000 6.00UOU 5.00000 4.00000 3.00000 2.0UUOO 1.0UOOO
13 •. 00000 12.UOOOU 11.00000 10.00000 9.00000 8.00000 7.00000 6.00UOU 5.00000 4.00000 3.00000 2.0UUOO 1.00000
13.00000 12.00000 11.000UO 10.00000 9.00000 8.00000 7.00000 6.00UOU 5.00000 4.000UO 3.00UOO 2.00UOO 1.00000
13.00000 12.00000 11.00000 10.00000 9.00000 8.00000 7,00000 6.00UOU 5.00000 4.00000 3.00000 2.UOUUO 1.00000
13.UOOUO 12.0000u 11.000UO 10.00000 9.00000 8.UUOOO 7.00UOU o.UUuuu 5.UUOOO 4.0UOOO 3.00000 2.uuuOU 1.UUUOO
13.000UO 12.0000U 11.000UO 10.00000 9.0000U 8.UUOOO 7,OOUOO 6.UUUUU ~.UUUOU 4.UOUOO 3.00000 2.uuUUU l.UUUOO
13.00000 12.00000 11.00000 10.00000 9.00000 8.00000 7.0000U 6.00UOU 5.00000 4.00000 3.00000 2.UUUUO 1.0UUOO
13.000UO 12.00000 11.000UO 10.00000 9.00000 8.00000 7.0000U 6.0UUOU 5.00000 4.00000 3.00000 2.00UOO 1.00000
13.UOOUO 12.0000U 11.000UO 10.00000 9.00000 8.UOOOO 7,OOOOU 6.00UUU 5.0UOOO 4.00000 3.00000 2.0uuuU 1.0UOOO
EXIT CALLEU.
C~RDS REMAINING IN DECK ARE--
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KULAK
CRANSTON
VOJTA
BOSSERT
DOUGLA~
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VURA
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COOPER
TALL
VANHORN
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ADAMS
HANSELL
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HERBICH
MULLER
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~DAMS
~RNOL"
BEEDLE
BOSSERT
BOTT
CARPENTER
CHING
COOPER
CRANSTON
DANIELS
DOUGLAS
DRISCOLL
EDDY
ENEY
GUIU·ORD
IolANSELL
HARPEL
HERBIeH
JONES
I<ERFOOT
1<0
I<ULAK
LU
MACIA!
MCFALLS
I'ICNAM!E
I'IULLER
NESTER
OSTAPeNI(O
PARIKH
SMITH
TALL
TIDE
VANHO"N
VOJTA
YARIMCI
YEN
YURA
EX IT CALLer.
C~RDS RE~AINING
Jl'N 10 66
I
IN DeeM ARE--
16 20.8
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